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^B]^ aJJl« K^l^Hr ^#3M ^-g-^ c^M°l ^i^^r, 

£. 5 
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Sh-g-^ i^il-eflol {Wearable display system} 

5. l£- HMD i<ycf. 

£ 2^ ^3^1 HMD^l ^S.o]cf. 

£ 3£r £ 29\ ^ti>^<?l HMD t 1 ^ ^ ^^Ml^l 

5. 7a^ 333*r3 €3* S^ojcf. 

E 7b 5 £ 7c-b 333*r£r 3^^^># H*ltr 

4. 

£ 8a ~ £. 8h^ 333*}^ JE^S.^ Hfllofl n)-g- aV-g-^ c]if 

£. 10a ^ £ lObxr H^-S. c^^o] sfl^-j- z>--g-^ 
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5. aj--g-^ v]^M.i]]o] Aj^oflAi <$%)*\ ^ 

Slsm <>l-g-# ^« ^°14. 

£ 12a ^ £ 12bfe ^^#511^1 Al^^ofl^ IPD( Inter 

Pupillary Distance)* 23*rfe -§--§- <^1# S.*\& ^o]cf. 

S. 13^ -2.^1- e}- 2V-g-^ t^l-eiH ^^^>7] ^ 

£ 14a ~ .£ 14h^- *>3 ^-ff-<4 ufl^ofl rej-g. s^-g-B}. ^ 

£ 15a ^ £ 15b^ S-iil-Hr ^2i£\ ^ t^-^o] X\^<>\ tf^g- ^ 

3E 16aSr 3E 16b^r ^>-§-5)^ 333*H Sl«fl ^^>7> *fl>)£|fe 

£ 17a ~5L 17c^r ^ ^>>-§-€ SU^r 3^*}^ ^ 

£ 18a - 5. 18e^ ^ &j ^^SSj <^]# 5.A]tr 3Mt}. 
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1020010001350 2001/10/24 
4 7}v\£ 3*HH 4^#3H 3- ^ &sm # ^-g-^ 4^#3H *1 

^ ?M4. 

Aj^^C^tiV^ o.s. n>^^c Al^^(HMD; Head(helmet) Mounted 

System) ole}jL <£3 a>-§-4 7 > ^<>m JL#, ^tflS ^-§-71 

» ^*fl ^ u Jit 1- ^ 545^- ^#<H3! 4^«H 
-f-^fl a>-§-^ <g^iL» ^ ^ ^ sZtII 3534. 

<22> S. 1-8: HMD 4^4 <a]3fl« iL<?14. <^7H HMD^ H^^l 31^(100) 

4, #^H1 ^^-(110)7> ^€ ^tfls £H $14. Jl 

^ ^ ^Bfl^ <^ ^Jfdio)*] ^7} =131 V) 

3^*1 3r*>4^r £ t ^ ^^-(110)3 ^44 ^-Tflfe 

<23> £ 2fe ^^^1 HMD^l ^S.SAi, HMD^ t l ^(200), 4^#3l°l 

^fl^(210) ^ #«MK220)» 5L^-*h4. ^^-(200)^ 3^34 

7> LCD sfl^Sl t^-t^H sfl^(210HH ^^#efloisl£S. a]jt *|sjt!:4. 
^^1(220)^ t^#3H *H^(210H t^#3]oj£ a] 5:1- ^-rfl 

-S-sfl A>-g-^ ^ofl aja^ 371 SI J±<^*l7fl HMD^ ^ 

# ^ ^71 4^ TlH-a-g-ol c] ^7>€ 4 s $14. 
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S. 3-& JE. 22) ^^^1 HMD ^ # 3f*Ml(220)Sl ^3*1 t 1 ^* S.*] 
*V ^McJ-. ^2fl^ ^-^-Tjl^ ^eMH'lKcollimating) fe(300), X 5^ 
(310), (focusing) 3!2:(320), ^>^(f 0 ld mirror )(330) ^ 

^-cfl^) (340)S ol^^l^f. ^1^(300)^ t}i#efloj sfl^ ^ 

#(310)£r ^1^(300)5.^- 3 ^a>^ «J<£] ZJ-JE.-I- upf<H ^4 

^t}. i^K 1 ^1^(320)^ HUH ^ X = e]^(310)-g- 

^-iftr i^^^m^. ^r^(330)£r ^(320)^^ 

cfl^)(340)fe ^ ^i#eflol jrfl^^Ei q-^- di*}*^ -f^tr 

^^^1^(340)1- ^-E^Rr ^Ml^}- ^Si ^1^5f^ ^^^1^(340)^1^ 4^*r 

HMDS} ^o^^ ^^^1 *}--§-^ t^#3]ol Al^^ofl <&o]x\ t 

7>#^ ^ofl tJ]^0] ZL ^ofl c^-g-ol nj-S J7 nj-s)-^ ^ofl 4 AI^O] 

^o] ^ja_S}cK ^^>* zj-z}-^ 7l^o] p§^^>7fl i§?ll£)&nf *Ki«r 

£ f-^fl 7)^31 ^7Ho] o^-g-ol ^tr^K j£ ^Hflo] 

^HJ^r, Cf^r^ 7]7,)JL JjMl7> lf-7]$\Z\ 
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<26> Mj-^ol o]s.J7^} ^ 7l^^ ^MItt, S]^^ ^ 4i7># A>-g-^<^ 

n ^V^l-ji, ^7>» oi-g.^ XlTlsH, <M3 

^ *}-§-] 

<27> #7] JzMl-i- sfl^sM ^tb, ^ ^Is^el^ *IJl» 3^1*}^ el 

^#3M 3-§-*l ^^#eflol Al^efl o. ) #71 cl^#5flol Bfl^S.^- 

«H ^>-§-^ ^r°fl Ji^^lXl ^ ^Hfl^# if-f-* ^SLg. ^4. 
<28> #71 5=s|-s.fe -e-el^M^l lis € ^J^l «B^sl-th 

<29> #7l 711 ^ Si ilS ^°1 taJ-B^^-l}. 

<30> #7l ssj-s.^ t>l-a.^(PMMA) *fl;g<yoi a>^-3}^tq-. 

<31> #7l ^7} ^7,}S.^B\ ±y$ <$A\^5^S. 

Ajif <£«<HH1 tfl*fl ^ tiU}Z}-0_^ tiV^l 71^ ^ll2l^^7>; 

^ £2}-S#^ ^ #7l ^ ti>A>Z^-0_S. ^}Jl» Af-g^o) ^ 

5^1 tfl*fl ^7l afllS^ WA^-Q 4£S «>A>Al7l^ 7fl2Sl^^ 
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S.^o\}*\ &^S\^7} *\)ls\^7)-2) ^-7) Z}-J£^ <^A>^ Aj-^ 

*)1 13^3*1-3 Aj- 7 ] z^s}- ^-<^ z}-jEs AV-g-^ - o. ^ ^ A]7l - 

<33> #7] Sj^Z^Hfr, Aj- 7 j c]i#^o] ^3.^ E^S-S <^}Z]-;£3. 

isfs. <£ifHH ±% *}A\z*SL3, *ll 13^*1-; 

3. ^a>^ nfl ^7] ^m^z**}*) ^ aU} zl-^sq- ^*}- z^ES ^>-g-^ 

^sj-s ^^ofl tflsfl dt^ M ^M-a]?]^ ^112) ^^7>; «J 

S^MH O] s&7] ^fllSl^^^ ±^ 3§-<£i& ^^S. ^A>^ A] 

J-» ^"71 ^112] ^^7>S] ^ <yA>Z^HS>1- ^.^^ «>^>^ ^>-g-7,>^ ^ 

<35> A^-7] Z^Kr #7] H^^- <M*§0_5. ^l"^ ^ o] «>^^4. 

<36> Aj-7) ^-tflZj-g- Aj-7] ^*flt§0_3. ^^^^ v}#Z\*}t\.. 

<37> ^"71 Sl^ ^ Aj. 7 ) ^tflZ^ #7} ^jxf-S^ ^Ir^Ajo] V } 

<38> Aj-7] 3^37^ ^SZL^oll ^Aj^o] uV^-^l^-Cf. 
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<39> o]sHl^ 3c ^r^# -g^W. 

< 40 > s. 4a^ tf*^ 3--g-*§ ^^#eflo] Al^^o^ ^^ojjL, £ 4b^ ^ 

tq^l-eflol Al^Efl^. ^1^(400)^ c^#3H 3^(410) 
o] £^ ^Bfl^ iL^JI olcf. ^ ^tgcq Sj._g.ig t^#Bflol a)^ 

^kVt£^*y s_o^ 7 y^. + tcj.^ ^tg-o}. ^o] HMD*i^ ^7} 

^ ^}-g-^ ^5. $X^. S. 4a ^ 3c 4b^l 2, v -g-^ ^^#eflo] a^bA^ 

<4i> ig-rgo] sv_g.^ tq^^ol a1___^£t tij-ol^BfCbinocular)^^ s.±^ 

eKmonocular)^ , ^W^^Sr <& %t ^ SL^ 0 l-g-*M ^#3] 

1- ^ sa>ll ^ ^ojcf. HHtf2}^J 3-f4l*r ^1 <3^-(3D) t\± 
*^ol7> 7>^*H, olofl EflSflA-^ ol^ofl aJ.^ a^^- ^ol4. 

<42> ol^A^ ^ aM^t^^l 3-§-*§ ^l^^eflol ^}^^r ^W". 

<43> 5. 5^ *j--g-*§ t3___.#B)H Al^^o] 4_}--g-^ 

l-5l]ol Al^Efl^. cl^eflo] 3^^(500), 3E 3|-S.(510), *fll, A}2, *fl3S^3*> 
(520, 522, 524) % ^-tfl;g(530, 532)» __E^-tH4. ^ (500)^8: -fi- 

90-10 



1020010001350 #^ 2001/10/24 

eJM3h=h £^5.(510)^ t^l-elH 341^(500)5.^ 34 
^mcf. *fli, 7112, ^132)^^ ^(grating) (520 , 522 , 524)-fe ^-^Kf 

tb4. ^-tfl^(530, 532))^ 3£^S.(510')S-¥-Bl *}&s>\ ^ ^Sfl ^7Kr 

9l SMI ^-Jl, ZL ^3 71 Bl °H $flfe #*H* ^ #31 

7> ^nfl^M Ji^t}. #*H^ 371S1- :§H1€ ^ 371^ 2: 
3 f» ^ -r 91^. S. 5<HM, nli#5flol jzfl^oflA-l uj-^ g-fr £543.(510) 

» ±^ ^A> ^A>Al7l^, go] ^A}^ ^*13 J£ll}-5L ^ 

»U^^^7,>(520)^- H^S/fl^ ifl^ #«U> Zj-£. 0 7} $5.^ 
aH- <£^°.S «^ « 0 >^ *|<H clnfl tflJjL ##A} zJ-je^- tf-g-o] 

^ H ^-sfl*H, ^*}ifl ^9] ^7}^ ^-7)^ ^^1: IS. tbi=h 

<45> « V 1 ^ 

9= sin ( — ) 

<46> S^xflo]]^ ^l^s]^ ^3.^ 3H 9X1= ^^(530)^1 Tie) 

f 2Lt\- ^o}o\ tbcf. ^1# »cH, 5L3\-sL°) ^£&o] n o]JL, ^7} t B^, nt 
7> Tie) f £_t\- g"0>o> ^j-cf. o] TlElofl *\f%X] S.5\-3.S>\ #^<2}- ^afl , ZL 
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91 Jis^}^, v]^z]]o] 3fl^(500)^ 371, Sf-g-^ t^^^eflo] aI^^(ned)^ 
7,}-g- ^o\] ^ ^-rfl^ ^ 37lo11 icj-s. ^^(530)^1 2:34 £1711- 
^ ^Ojcf. ol^Ei ^^l^ol f£7} ^TflSH, <H«3 £4Sf ^-g-^Jl, ZL 

^H^, m ^ ^^17V# ^tt^-. 

<47> ^is]^^7:>(520)i4 ^22)^^^X522), "L^JI 7fll2] ^747X520)4 ^132|^ 

^7K524)^ ^3. ^31 (conjugate)^, o}^ ^lsj ^^^>(520)^]^ ^ 

^a}z}-;£5. ^a>^ ^o} z^£7> d°]&, ^1251^^^(522)^ ^1321 ^^7> 

(524)^ 7RHt11 <^}5qir ^ ^£7> *US] ^7X52)4 6 ^, *fll 

3^7X520)^ ^ ^a^jes}- z|jEsL Sl^Rr 7>^rf. *fl2 

5) 522)4 7)l35j ^7X524)^ sl^^Mtf. S. 5^ ^*HHH 

^ l7f|4 cl^eflo] 3^:4 371] 51 5l^^7l-# 7>^1 a}--g-^ tl^#3H ^1*]°1 
-H^SW^, ^ sl^^7>q- cl^#eflol 7 fl^ ^sL 

<48> £ 6^- ^1^^7>S1 ^511 ^;7l]l- M-El-lfl^ £^ , 

(600)4 ^112S1 ^^7>(610)^ TKzH a] s. ^S.o\] ^^\?\} 

?kA Qd ^ 3*1- #3 (HI 44 4^-3 25+ ^ ojo^ - 

<50> 



90-12 



1020010001350 %% 2001/10/24 

<52> s. 7b ^ 3E. 7c^ ^ 2]^^^>2f ti>A>^ S]^^^>1- £AltV ?M 

t}. H 7b^ 3€3*Rr ^oH^S. 3<H ^MW?1 

^7l^^ ^AS. 35)^ +13, ^.€-^5- ^ -13- S.^} 

^Cf. o^H JjLjr^ ^-4" u oH^ ^tflt^, T^r 3^ *>^7> 'l'^^r M-Bf^ 

<53> S. 8a^ 5.2|-S.(800)^ tflSfl *vtfl ^ 

(802)-4 *fll, *I12, *)] 33 ^3:4(804, 806, 808)7> aj--g-^ ^#31 

ol AjiEflo^ iLW. cl^l-^ol 3fl^(802)oll^ ^ <^}z]-;E.3. 

^ll^^^^>(804)» -f-*f| ^ ^-f y o v ^^ ^ 

r\. £21-3.(800)^^1 ^ S.z\-3-2) 2)--?- 'S-fAS ^ ^sj-sq^}- zl 

A ^ll^l^^^>(804)5q- € 31^31 *fi2s| ^3*>(806)sj- *H33 ^^^>(808)^1 ^7] 
*flls] ^^^>( 804)3] ^3). zl;££>|. ^<atb ^sH^cf. ^]2^^^^> 

(806)^ »l3s]^^7,]-(808)^ ^a>^ ^l^^^^>(804)^Aio] <y A > z}-;^ 

^ £.21.3.(800) ^lfe ^^^} 5)x)*}jL n» #8fl a>-§-^ ai 
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*02, *H33^3*K806, 808)^- ^>^o]cf. 

£ 8b^ £4^.(810)^1 rflSH a}b}-o] fe^ H>cfl ^ tl^#3H sfl^ 
(812)<>1 ^^lJL, A}eJ-o} ^jz} ^ ^ofl *)U, *)12, ^l]3Sl^^^}(814 ( 816, 
818)7} SZtt 3"g-*i x^^H Al^Eflo^ £L°lt}. t^«M sfl 

^(812)4H £.s}5.(810)« -f-^fl Ssj-^-tfl *I|1S^3*K814W <gA>zt2.S. 

±^ ^ ^^"i- *«fl SM>€*=h £Sj-5.(810) 

iflofl^ #2}s)t}7} *ll 151^7X814)5} ^efl^l<y *ll25l ^7X816)5} *fl3 
5l^37}(818)» ^=*fl, #7) *fli:£|^3*K814)«*IH i&a>^ z)-;E<2} ^.^^.zJ-HS 
<g*>€ ^12^^^^(816)51- ^132)^^^(818) oil A i ^71 ^1SI^ 

^7>^ ±$ <^ A y^s.o\- ?§-<£i& zl-iES. M"^- *}^ H=*fl 

c}. ^1251^^^(816)21- ^1351^^^(818) oil ^ ^-^^°1 ^Mh^M 

3<H ^7>^ ^JSl- ^tfl^- ^Olc}. O] ^Al^HlA-1, ^115)^^^X814)^ «VA>^ 

oIjl, *fl2, ^llS^^^^XSie, 818)^ Jf-a^ojcX 

£ 8c^ S.4S(820)oll tflsfl Aj-^-o] ^jz} ^-o. tqi^sflol 3fl^(822) 

ol ^c^jji, n aVtfl^o!] *f| 2 , ^1351^^^(824, 826, 828)7} *o^*j 

*h§-*§ c^l-elM Al^^jo] ^.oic}. cl^l-sflo) 2fl^(822)o]lAi u}<2} £ 

2}S(820)« ^lll5l^^^}(824)oll ^ oj A ^ £s o^j.^ mjo. 

^111^^^^}(824)o11a^ ^ z}JES 5}-f S>^4. ^}^ 
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£4^(820)4 4-t- *&*Jr°-£- AA #45144 ^121 ^34(824)4 ^efl ^^o] 
424^34(826)4 434^34(828)011 ^7} 414^34(824)4 u>4 ^fif 
^ojtg- 4£5_ °J4€4. 424^34(826)4 434^34(828)011 *!,o_ 
414^34(824)^ <^a> 2[ £ 2l- :§-oj^- #444 44 4^4 ^ 

*)1 4444. #44 ^°1 444 4- 5 j L 5l4S-(820) ^"tfl^-i- 

o) 4*14^ ZL« #Sfl 4-§-4^r oj# Ai^^ ^-tfl^ 1- ^ £4. ol ^4 

o}H4, 414^34(824)4 42, 434^34(826, 828)^ 2.^ #4^44. 

£ 8d^ :£45-(830)4 ^ 4^4 ^4 tq^^Eflo] 4^ 

(832)4 4l, 42, 434^34(834, 836, 838)7> ^-44 <&±r 4-§-^ 4^#4 
ol ^« ^.ojcf. c^#3H 4^(832)44 414^34(814)5. 4i 

^ «34€ £4^(830)4 2)-°- #^-2.5. 

^4^4. ^f-4€ ^ £4^.(830)444 #44 47> 44 ^114^34(834)4 
«m4°J 424 ^34(836)4 434^34(838)* 4=4, #4 4l4€34 
(834)44 ^44 4514 ^oj^v <a4€4. oj A>€ ^ ^^z^} 

(836)4 434^34(838)4 ^ 414^34444 ^4 cg^^ ^oj^- ^ 

^-4*H 4^4 fc* 2>4 4444. 424^34(836)4 4321^34 

(838)«^m ^44 4<313 0 1 ^f-444 ^M-^H 44^ 4s# ^°14. 

ol >a4<4N4, 414^34(834)4, 42, 434^34(816, 818)^ S.^- ^-4^ 
°14. 

£ 8e^r £45.(840) °fl 4*11 4^4 ^4 ^4 t]^#4°l 3^(842) 

4 42, 434 ; ii34( 846, 848)7> *<^4^, 4l4 ^34(844)^ 4^4 tc4 
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^(842)<*M q-Sf £34S.(840)# ^f-Sfl *fll2l ^^^(844)^1 ^^S-S 

£ *I3. ^1^^^^>(844)^1>H z}-.£5 ^fAS ^>^cf. *U}^ hi 

£.5*1-5(840)31 ^ «o v ^S 4^ ^sl^W ^11 1S1^^^>(844)^ ^efl 
<?1 ^122] ^^^>( 846)3]- ^)13S1^^^>(848)^ <$7] ^3*X844)3l i&A> z}-;£ 

<4 ^<^*v z^-^s. ^A>^cf. ojAf^ * ^ ^11251 ^^^>(846)Sf ^13^^^^>(848) 
«*)H ^^^(844)^]^ 31 ^ ^a]- z^sq. ^<at!- ^S.^ ^V^M 

^sHS^-. ^°1 S-^Kr £21-5.(840) ^<Hl^r Q 

oj ^HH^, ;*)] is] ^*X 844)3} *fl2, ^132]^^^>(846, 848)^ 2.-^- 

5. 8f^r 35.31-5.(850)^1 cflsfl -jtJ. u}^ jgo.^. t^^H sfl^ 

(852)54 /«fll21^^^>(854)7> >ll2, *fl32l ^3^X856, 858)^ ^ 

^(852)^*1 ^11^^^^X854)5 ^ <yA}z}-;E5 <^A>^ <^^- a}Jto] ^ 
^ ^£5 5£2}5.(850)vfl ^-f H oH^S. M-^. -f-sf^ £s}-5( 850)^1 

oflAi #s)-3qn}.7l- z}-z}- ^112|^^^K854)31- l5im^l<y ^2^1 ^^7>(856)31- *)132) 
^^^K858)» ^7] ^11^1^^^(854)011^ zfrS.^ n^5 

■34^4. ^ ^2S]€^^>(856)31- ^132)^^^(858)31 Tg-g. ^1^^ 

3*>3] ^ <?J^i£3l- 2]-£5 ^-^H ^3] ^ *j=*fl #5)-^. 

^22)^^^X856)31- 2)1351^ 3 *X 858)0)1^ ^tfl^ol -^zj-sH 
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M-7>^ ^llt 44^ 344. c] ^4<>H4, ^112)^^^(854)^, 42, 434 
€44(856, 858)^ 2.-T- 

£ 8g^r £4^.(860)4 44 4^4 ir4 4^-i4 0 ] 4>g(862)4 

42, 432) €34(866, 868)7> ^44^, 4^4 ^iq. a]-cfl^o]l 4l4€44 
(864)7> *44 9X^ 4-§-^ 4 ^#4 4 Al^Bfloi ^.o]cl-. cli#5floj 

4^(862)44 S.s|-S.(860)# -f-Sfl JE43.4 4l4€44(864)4 ^ ^445- 

3. °J44 4513. 3-4- Hj-^-g- ^4 #444. #44 H]^ S^JL 

(860)444 44447} 44 *lll2l €44(864)4 €444^ 424 €44(866) 
4 434 €44(868)1- U=*fl, ^-7) 4l4 €34(864)44 

4£S <y444. ^4^ 424 €34(866)4 434 €44(868)4 ^-8: 

4 14 €4-5=4 4 4 ^ ^44514 ^44<*1 4^4 fc* *J=4 

44^4. 424€44(866)4 *ll34 €44(868)4^ 4i44 4444 -^4-4 4 

^434 4 J:-!- ^-tflt!- 344. °1 ^4444, 4i4€44(864)^ # 

41M31, ^2, 434€44(866, 868)^ ¥4^ 0 14. 

£ 8h^ £4^.(870)^1 44 4^4 ^4 ^-8r 4^#3H 4>i(872) 
4 414 €44(874)7} ¥44i, 4#4 fe4 #4^4 42, 434 €44(876, 

878)7} ^44 5Uir 4-§-*8 4 ^#4 4 xi + ^o) i<?]4. 4^#44 4 

^(872)44 ^ QAWSLS. <^44 ^ 4l4 €44(874)* ^f-4 £4S 4 

4-t- u o v ^s ^ 4ss4 ^-444. £4^(870)4 °il -^44 ^ £4^4 
4-f 44 444 47} 44 4 14 €44(874)4 €4^4 < ?1 
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^122)^^^(876)21- ^132)^^^X878)^1 <%7] *fll2l ^3*>(874)2l ^ A^ 
■S-^tl- W^^A. ^1221^^^(876)21- ^1321^^^(878)^1 

^ ^1121^^^(874)^1^21 «y A> z^-ss 

H=*fl ^^HeU}. ^°1 5=^*|-fe ^21 ^ JE3)-5.(870) ^oflfe ^fl^ 

*H*IH, ^1121^^^(874)^ ^M-^l:*!, A2, ^132]^^^K876, 878)^ 

1^1 4^ ^S^M ^HflSl aj-g-*§ ^^^ellol A^Eflol ^-g~g- ^f- 

5^. ^2: 7>^C)H1^ 7 RV Wj-^^tt Sl^l- T^i#ellol aflv^ 

2l^l7> JES^l <M ^ ^tfl^jis. 142I- ^stl £ 8a, 51 8b, 5L 8e, 
£ 8f^lnl-. 

5. 9^ ^ 7fl2l t]^#elH j§^-jr A>-g-^H T 1 *^ ^21 ^v-g-tg cl^ 
^l^Eflo^ ^aH1» 51 a] ^olcf. ol cl^#5llol 311^(920, 

922)ol £3^5.(924)21 ^Jo] o].^ ^ -f <£ £ s}^^] ^ ^j- 7 fl^ 

^l^i)^, cl^#ellol 3fl^(920, 922)-4 3g^^>7ll ^11121^^^(926, 928)#^1 A 
A ^1121^^^(926, 928)2}- ^sll ^1*1 ^122)^^7.>(930, 932)^ 

JE -45(924)1- #^0.5 ^4 alcfl^oi} ^o^cf. cl>i^ello] sfl^(920, 922)^ 
^ <&^±± ^1^21 ^ *\] 12|^^^}(926, 928)* -f-Sfl Z1-51S £ 

^S. W-^Jl, +3%# ^ ^2S]^^^l-(930, 

932)^1 ^A^cf. ^I22l^^x>(930, 932)5. ^ £s)-5.(924)^l tflsfl 
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*f|l4^343l <£44:£4 z*5L£. ^ ZL w]:A>^ ^o] A}#2] 

^ ^4. aVA>^ ^o] ^ S.sJ-5-4 ^ofl^ ^-cfl^(Dl£Al)o] o]^] 

4<H, 4^4^14. °1 ^HHH 414^34(926, 928)^- ^^o1ji ) 

424^34(930, 932)^ *>4^°14. £. 94 ^HH 

7Hi, S 8a ~5L 8h^l^ 4^444 f^4 44, £^#5lM 4^4 ^ 

^7Hs 34 ^-o] c^si s^-«fl ^ajl*) 4€- ^ 

4 ^#4 ^ 5U4. H 8^- £ 9^ ^ 7fl ^ ^- 7fl2] 4^«H 

4^4 Ziofl tl^* ^^4 4^44^. ^-f4 2:^1 M-Bf^Jl 

5£<>.4, *|7)144 A^ofl u}-^ tq^l-eflol 4^344 7 fl^r ^7>a]^- 

^ ^1 ^-f £ 8*114 4 ^444 ^4 44, 4^#3H $\^_o) Sf]*]^. 

<^zl7}x)5L S^tt 34 ^3 -g-i!5.4 *r^8- 4€- 

£ lOa^r £43. 44 cl^eflol sfl^ «.3V*V a)-.g-tg t^#3H 

4i E 34 5E 4€- ^H 0 ^. °) ^^Hxr 4 ^#314 4^(1000, 1002)0] 
£43.(1004)4 o\t£ £43. 4 -f °<f 44 t!: 7fl^j ^^js^, v]^ 

#3M sfl^dOOO, 1002)4- *g^44 414^34(1006, 1008)«°1 ^ 
4. 414^44(1006, 1008)4 ^131 44^ 424^44(1010, 1012m 
5.43.(1004)-!- #^£.3. fe-4 ^^l ^o^t}. tl^eflo] sfl^dooo, 

1002)* ^ ^44^ a]s4 414^44(1006, 1008)1- ^-n ^ 
4£3 £4s ¥44^., ^44 ^ ^444 4£3 ^22)^^4 

(1010, 1012HI ^444. 424^44(ioio, 1012)5. <S44 £43 
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(1004H1 tj]*fl ^ls}^^^ <$a}^2\- -§-<^ ZJ-J5E5. ^>*H =L ti>A> 

aNWui^ADoi fl*!^. 3-tfl*l?14. <q 7 }*\ ^1121^^^(1006, 1008) 

^M-^M^, ^12^)^^^X1010, 1012 )fe ^>^o]cl-. 

S. lObfe 5. 10a^ ^S^M- $*i2?*>3 ^-f?-* ^El^H ^t!: ^ 

AlW, o] ^HH^s v)^i£\]o] sfl^(l020, 1022)0] £3^-^.(1024)^ ^ 
o] c>^ ^- -f ^ *V 7 fl^ t^^H 3j)^(i020, 

1022)n}- J^S^M) ^|13l33*Kl026, 1028)S°1 z}-z}- *ll is] ^ ^ 

(1026, 1028)S+ ^31 #?flSl ^12^^^^>(1030, 1032)^ £3Xj-S.(1024)# f^]-P- 
5. ^32}- ^ ^ofl ^o^t}-. c]^#5flol 3(] ^(1020, 1022)* *«f) °J^>S)^ <j§ 
# ^ *ll 1S1 €3*K1026, 1028)1- ^-*fl ^ z]-£S S-^-S. ^32f 

h]^ X\]2$\ 1030, 1032 H 

«9 ^1251^^^(1030, 1032)5. <a^>€ £3i|-5.(1024)^ tflSfl z\]ls\ 

^>£^- ^tj-. ^32]- si ^2^| ^3*K 1030, 1032)£) «>^- ^bfl ^-av^ ^-rfl 

(1026, 1028) ^ ^1251^^^(1030, 1032)^ 2.^ 3= ^ olc)-. 

£ ll£r ^ ^^1 *}--§- c]i#5flol Al^oiH <Q$m <^Kg- ^ 
SiS-if ol-g-^- ^ o.^. s.X\^ %d\t\. £ US] <^ £ 8e 2] ^-f^l tfl 
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i#5flo] Al^^ofl ^-g-7V^]-Cf. ^7l^ A^E^HOO, 1110)^ J£Sr^ <£« 0 V ^ 
AS. ^2}-^^ *K**>7l ^Ai, ^ ^EKllOO, 1110)7V A|3. Cf^- A] 

^ofl Ajui^ .^(alternatively) 7^1^^^^ <3#°1 -ofl A ]^ # 

<M3 <^Aj-o. ^-o. Aj-o] -o]l nfl ^ ^ 

*]^r oLSjSH *fl2, ^3^)^^7,1-1- 7^1 «fl 0> ^Vcf. S)^^7> 

«^1 7fl^» ^sl*m ^^l^ "3*1 s]^ -HSl^H Sl^^Al-lrO] 

c^oj: °H s]^ tiV^Al vfl«- ^*VA\7\ °l^*l^r 

«H lofl icj-s tE.^ pfl^o} Al^4 3} ^71-21 ^^7> ^Sfl^O) ^j-cf. ^^1 

3 <3 A <M- t^Ht ^^ASAi tqi#5)H ^ ^ 711 # ^~§-*M 

5. 12a^ ^- ^^1 i=l^#eflo] Al^oflAi IPD( Inter Pupillary 

90-21 



1020010001350 2001/10/24 

Distance)* 2:^SRr -§-§-*fl» S^lth cfl-¥-^l ^ IPD^r 

50~74mm^l ^» 7>^cf. ^ *H0sJ IPD<4 cf^7fl -gTfl^ SJ-g-^ ^i#5ilo] 
Al^-S: 3}-g-^ *^ofl 3)-^2l ^ o^q. tjLolt}7} ^.u] 

>H IPD S^^- fl«fl, ^-§-^ c^l^o] Al^^oj ^-tfl^(i200, 1210) & 

5. 12bfe £4^(1230)^ ^-tfl^(l200, 1210)» #q 5L<&SL3, ^ ^ °1 

* 7>¥*»H *H*)-*H A >-§-^>7> ^-cfl^(1200, 1210)* £545.(1230) 
TlBl ^ ol^Tfl § ^ ^oltj.. o^7H ^-rfl^(1200, 

1210)^ 5)^^171^ sl^^iM} n ?M <H °) 

JL, IPD S^-g- ^Sfl ^-tfl^(1200, 1210)^8- -*7l S]^^7>21 ^ Tie) o] 

€3« ^-§-t>4. S-i^E} cl^eflol X\ + *$£. cl^eflol 3fl^(i300), JEsf- 
3.(1310), ^lisl^^7>(1320), *H23j^3*Kl330) ^ ^ <£ife(1340)# 
S^tf. cl^ellol 3fl^(i300)^r -B-¥-^(^^l)^ f-*fl ^21 
^£a1)5.«-e^ «kg. Aljr§. cl^^eflol^-cf. £4^(1310)^ e^#51H 
^(1300)3.-^ M-^^ *JJ:# ^ «o v ^A^. ^^Al^lcj.. ^i, ^1251 
^3*Kgrating)(1320, 1330) 
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fe- £s}-^.(1310)l- ^--4*}^ 3^*1*1, sl^^^-S. +±SL7\ fe^g- 

ffrfft ^o]7}^ wj-^M £)7fl tb^-. *Hl3 ^ 3 *K 1320)^4 ^]25)^^^>(1330)^ & 
7)1 %2)1 Zl^-8r »ll^| ^^^(1320)^1 ^ S^V^S. 

S]^ ^(^JD^l ^ ^£5. S)^€ 4, ^ ^^r £S|-S.(1310) ^HH ^sj-^*} 
7> ^12S1^^^K 1322)3. 4l^3*}(1320)olH<i) 3^ -g^tt ^iS. ^ 

^ ^11^1^^^>(1320)S- °Ja}<3 ^ <y A }z}-;E<4 ^oj*V s^sH 
Mh&^fe- ^Htb^. ^tfl^ (1340) -8: £.343( 1310)3.-^ B) 14s)- ^ 

£ 14a ~ 5- 14h^ s]^^^>S] #^-i4 J£3)-3.^ tifl<go]] nfs. 5.^1-e)- ^ 
SJ-g-^ t^#ElH Al^Eflol] cfltb 7}^ 2.^ -3*1 lE^ltt ^o!4. 

S. 14a^ £^(1400)^1 tflsfl a>^-o) -2}. uVcfl «j-^=o.5. t^^^eflo] 
4^(1402)31)- X|i f ^)2S]^^^>(1404, 1406)7} 3.^1-2}- ^S 0 -) ^ 

-8-^ t^#efloj A)i^°) iL^. cl^eflo) 4^(1402)^1^ ±$ 

A>z|£S °Ja}^ ^ *)U3;i3*Kl404)» ^ S-^-S. xfl ^ *$i$o_£_ ^ 
?$S.S-*\ £s}-3-(1400)^H ^ 4€ €^ ^U^S. # 

3i|-S)rf7> IS) ^3*K 1404)2^- ^m7\)9l ^12S)^^^)-(1406)«H1 #7] ^lis)^ 
7,}(1404)2l ^-4 z)-£S)- ^oj^. 4^5. ^^H^l^. *\}25\^xK 1406)<H1 °J 

*l) 13 £3*K 1404) ofl ^ z^HSf wVa>5)<^ 
fe^r ^«fl S^Vfe £543- (1400) ^oi]^ ^-cfl^o] ^ 

^i-jl zl# ^-sfl a>^>^ cgAj- ^ m. ^ ojd-. o) ^ahhi 

A i, ^112)^^^(1404)^- ^-34^0)^7, 422)^^ 7.>( 1406)^ ^V^o]t4. 
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£ 14bfe (1410H cflsfl ^4 tiVc}] ^°.5. c^i#5llol ifl^ 

(1412H ¥<^*1^L, ^4 ^ &\6\] afll, 7]1 22l ^^^(1414, 1416)7]- # 

3fl^(i412)<^]^i £21-5.(1410)1- ^f-Sfl £3l-S.vfl ^]l2l^^^>(1414)^ i^j 

^S.( 1410)tlHH ^^x^7} ^1112|^^^>(1414)S1- €3l^7ll<?] *H23 ^£3*} 
(1416)1- ^n, #7) ^ll^^^^}(1414)ofl^l z^S}- ^oj^ zl-ss. <^a> 

SJ*}^ ^11251^^^(1416)^1^ *0ia?£ ^^>^1 ^WS. 

^ ^£5. q-^1- - o. ^ ^Sl-^Cl-. ^)122|^^^1- 

(1416)^1^ ^J^l ^-cfl^ol «-5Vslol ^Slol 147^ Aljrl- ^-cfl^h ^olcf. 
ol ^aHIoIIa-1, ^11J1^^^>(1414)^ ^1-^^Jl, ^I22j^^^>(1416)^ ^^-^^l 

5L 14c £2j-s(i420)oll cflsfl A>^-o) ^-o. jgof) rl ^l-sfl ol sj)^ 

(1422H ^c^^lJl, ZL al-tfl^ofl *)U, *fl22l ^3*K 1424, 1426)71- 5^ 
££#5} ^-s^l *}--§-^ cli^-ellol X|^Eflo} JL°Jcl-. cl^l-eflol 2)1^ 

(1422)<HlAl ^ £^(1420)1- ^-*ll ^112)^^^X1424)011 4:^ °J A >4£S. °j 
^^r 211121^3*1.(1424)611*1 z]-£S « 0 >^^5 ^>^cf. 

£S}-S.(1420)2l 5}-^ ^ *ll 12l^ A 7>( 1424)3}- ^3fl 

^7il9j >ll22l^3^>(1426)oll ^-71 ^11121^ A x>( 1424)^1 «>a> z^s}- -^Qj^. ^ 
£_ oJa>^t}. ^1221^ ^ *}( 1426) oil ^1112)^ 3 *>( 1424)5. 21 zj- 
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£-45.(1420) ^4tt 44^ °1 444jl zl» 4 -§-4^ 41 -M 

444 # 4 s &4. °1 ^4<*)H4, ^ll^|^^^Kl424)Sf a|)2Sl^34 

(1426)^ £t 

£ 14<fe £43. (1430)41 4*fl 4^4 ^r4 ^ ^ o.S. 4^#3M nfl^ 
(1432)4 *fll, 424^44(1434, 1436)7> ^4 ££l"4 "?^4 

4^-M 0 l 4^«4 JSL<?14. ^i#5flo] sim ( 1432 414^34 

(1414)5. ^ 4£3 <^44 A]Jro} o. ^ zl-HS. 5.43.(1430)4 4 

# ^4^4. ¥44 ^-8: £43.(1430) 4 4 #4447} 44 414 

€34(1434)4 €444^ 424^34(1436)-!- INI, #7) 4 14 €34(1434^ 
ofl4 4514 4£3 <3444. <94€ 9i£ 424^34(1436) 

4 414^34444 ^4 ^44£4 4£3 ¥444 4#4 

-g: ^=«fl 4444. 424 ^34(1436)41*7 =£44 443*1 ¥444 ¥444 
47>^ 41JL-I- ^-rfl^: 4°14. °1 41414, 414^34(1434)4, 424 ^3 
4(1416)^ £¥ ¥4^°14. 

£ 14e^ £43.(1440)41 44 4^4 ^4 ^4 ^°fl 4i#44 4>i 
(1442)4 ^124^34(1446)71- ^44^, 4l4 €34(1444)^ 4^4 ^4 

^°ll 444^ ££^4 ^4 4^1-4 °1 4^4 j££l4. 4 

^#4°1 4^(1442)414 44 £4^.(1440)1- *4 414^34(1444)41 ^ 

<y44£3 ^44 ^ 414^34(1444)414 ^ 4£3 4^ 4-^£3 #4 
4 
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4. ^r A V€ 5=^3.(1440)^ ^ IJ-^S. &^S\^7} ^11^)^^^(1444) 

°+ ^31 #31^ *)l2s) £3*K 1446 HI #7l *)1 15) ^7*7X1444)2) z^s). -g- 

<Ut!: ^A^cf. ^)125]^^7>(1446)^^ »1 151^^^(1444) 

olH^l ^ zl-s^ «U>sH ^ ^^cf. 

a>x>^ ^oi £-45.(1440) si*)*}*, ^.m ^-Sfl -4-§-7> 

^ ^€ 1- *r fli=h ol ^^HHl^, ^1151^^^X1444)^1- 

^12S)€^^X1446)^- H.-T" ^l-^ 0 !*}. 

S. 14f^ 5E.s)-S( 1450)^1 tflsfl A>aJ-o^ ^ ^AS. cli«-elH 3fl^ 

(1452)^1- /«fll5l^^^Xl454)7> ^^^lJl *ll25ll!3*Xl456)^- ^4 ^ 

^ofl £^21- ^2:^1 2j--g-^ T^^l-^ol 7)^0] ^Sf ^.<?]nl-. cl^ 

#eflo] sfl^(1452)^l^ *)1 151^7X1454)3. ^A>Zl"3ES <a*>€ ^ 

£) ^ z^^S. £4^-(1450)vfl 2)-# u o V fAS £ 

s)-S.(1450)^l<Hl^ ^sJ-Slcl-71- ^1151^^^X1454)^1- ^z\]&7l)<£ t\]2s\^x} 
(1456)» ^7) ^1151^^7X1454)^^ ^-s}-^ zl-sstf ^oj^V z^lES. <Q*\ 

€4. ^1125)^^7X1456)51 Tg.* ^1151^^^ ^ SJAI-Z]-^ 

^4*H ^-i" ^ ^4^4. ^11251 ^^7Xl456)o)l^ ^ 

3*1 ^tflTjol ^-^S)^ ^5]^ u}- 7 }.^ Al^r-i- ^-tfl^ Ol 

^AHloilA-1, *)1 15)^ 3 *X 1454)°+, ^1251^^7X1456)^- 5.-?- 

£ 14g^r £4^(1460)011 cflSfl 7}e}-o} ^-o.^ofl t^^^eflol sfl^ 

(1462)4 ^125) ^^7>( 1466) 7> ^*lal f -jjj. tiVcfl^ofl *fll:£l ^7> 

(1464)71- ^ 
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2fl^(1462)*lH £2)-S.(1460)« -f-sfl S^S-vfl 12) ^ 3 *X 1464 HI ^ 

E4S ( 1460) ifl*IH ^L^S)^ ^115)^^^(1464)^- ^Bfl^^l *H22| ^3*} 
(1466)1- ^71 *Ha^3*Kl464WM aU}^ zj-^sl- oJa} 

€4. ^ ^122)^^^X1466)51 ^M^S^Hsl ^ ^Afz}- 

£^ 2*5.3- *>^sl ^ ^^th ^11221^^^X1466)^ 

^ ^^i ^-tfl^oi -sMi-sM JM-^M M-^}^ Jfrtfltf ^oi4. O] ^A] 

<*)H>H, ^1121^^^X1464)^- ^Xgolji, ^2, ^132)^^^X1466, 1468)^ ^-4 

£ 14h^r £^3.(1470) 41 tflsfl A}^£) ^jzf ^ ^o)l cl^#Eflo] 2}]^ 
(1472) 4 ^ll2l^^^Xl474)7> ^^loi, A>^-o| -sj. alcfl^ojl *)l22l ^3*} 
(1476)7> s.^e)- 3i._g.tg tli#3M a)^^ t^o] 

4. cq^Eflo] 1472)^1 ^ ^a>z]-£S. ^A>^ 

(1474)» ^fft £2}3. tfl ^ Hj-fo s ^ £21-5.(1470) 

iflofl £2>S.^1 ^ ^2>S)Cf7> *fl l2l^^X>( 1474)2)- ^] 

^1221^^^X1476)^11 ^7l ^Il2l^^^>(i474)2l ^ z}^<% ^ 
3- ^l-SH^l 1 }. »l22l^^^( 1476) oil »US) ^3*X 1474)^1 *] 2) 

<g*> z^st}. ^^tb - o. ^ ^jf^cK ^a^ u]oj 

£iHHr £2j-s.(1470) *3<>im ^-tfl^s-ol ^^s>jl -f-Sfl a>-§-*H^ cgAj- ai 
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JL°1 ^tfl£ ^-o. ^. ^ o] ^A]o|loflA-1, *fll3i|^3*Kl474)fe- 

^112^1 ^^^(1476)^- ^V^l^. 
<78> Aj-^ v\$>\. ^-ol ( £2}-5.ol] tflsfl c^#3)o] s^^*}!^ ^*1 «fl 

*r 5£^-# ^ Sa^k #71 ^aH1#4 f£S S|<H Hl^ ^4 tij-^o] 

-f^* ^*Kr ^hi«°i *\ ^ 

€ %°)^. o) ^L^-d])^^ c]^#el]ol 2|]^(1500)^1 £4-3.(1504) 31*1 
s]i^ ( tqi#eflo] sfl^(i500)3)- ^^S^Ml ^ll^^^^>(1506)7> ^^1^. *flis| 
^3*Kl506)4 &7\)9l *\}2s\ *m*K 1510)^ £43. ( 1504) » ^£3. ^-4 

¥<^4. 5)1^1 3fi^(1500)* ig-n <$*}S\Tr Us:*!) 

;*fll2l ^34(1506)* ^ £43. iflofl -f-43^, ^f-4€ 9i£ ^4 

z^sj- -g-^*]- z]-S5- ^22)^^^(1510)^ ^^cf. *ll22l ^34(1510)3 
€ ^-S- £43( 1504) ofl tfiSfl ^IISJ^^^ ^£3 ti> 

^ 4^4 ^ ^cf. tiVA>^ ^ol i£i=. E45.4 

<*! ^34(1506)^ ¥41°1°1, ^I22l^^7>(1510)fe ^>floltt. 

<so> £ 15b^ £ 15a4 7>4ji 4€- f^ff-4 4^34-1- 

££t4 ^-24 zj--g-*g cl^l-sflol a]^^^ 4 = ^Hf jea^ ^0)4. o] 
T^^IMS. 4^#3l°l SUM (1520)0] .£43.(1524)4 4*14°1, 4^#5]1 

0} ^(1520)4 ^ W?ti ^1 12] ^^7>( 1526)71- 44^4. *fl 12J^^A>( 1526)4 
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€31 ^]2S]^^^>(1530)^ S.^-S(1524)# ^-o. ^ ^ 

<*)*lcf. cl^l-sflol 2)1^(1520)^- ^ <^}£)rr ^ ^IJL^ 
^12]^^^(1526)» -§-Sfl ^ ^5.3- 5L3)-S. ^ofl ^5)31, ^-sj-^ ^s}- 
zJ-3}. ^£5. ^22)^^^(1530)^ <a*}€i=h *fl2s] ^ 3 *>( 1530)5. 

(1526)3* ^l2Sj^^7>(1530)^ t^^I 1 }. 
<8i> 2. 15a, £ 15b*r cl^eflol sfl^o} ^^ 7 ]. ^o] 3 o.ofl tfl«(j^n]. ^*>. 

<82> 2-2^1-5} zj--§-^ Cl>i#eflol Al^efl^- c$zz. -oil ^71 *>u|- 

<83> £ 16a^ £ 16b^r -g- ^ofl A}*3fe- SJ^^H ^)*fl ^^>7> ^7^^ 

°<J=#* ZL^l 51^o]cf. ^*Hf SJaI-s]^ Als7> ^ #5.91 ^-f, R, G, B 
2^°! ^3*1 4^- fl*H ^^^^-S.^ ^7l 

(r, g, b)^ tB^i *m ^ sm. 
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<84> s. 16a44, 414^44(1600)4 424^44^ 434 ^44X1610)^ 

^4^44, 0 J44fe 444 ^JlS^Ei R, G, B 444 €4 43. 
4€- ^-4 4i4 ; H44(i600)* f4t4. ^44 444 €4 -Se-fr 

XI 14^44(1600)* 44 ^-4^- 43E-4 423. 424^44(1610)4 ^ 

a>s]ch 44 XU4 ; S444 ^^t!- ^44-^ 424^34(1610)44 ^¥-444 
44 ^^^1^4 444(1620)* ^=4 ^*S44 <^444. 444(1620)4 ^ 
«844 5^4 44-4 €4 -SS-fr 444(1620)* -f-4 -g-<a*!; ^4 4444 
^-oi 4^44 44£ ^4* <2* <r &4. 

.^^85> ^ i6b^-, 414^44(1630)4 X124^44(^ 434^44X1640) ^4 
¥4^4 4-f , 414^44(1630)4 R, G, B 4£-°l 44 ^4 <£4 43ES 
4€ 4-T-44. ^4 ^4423 R, G, B ^§4 ^«.o. ^ s ^ 

^f-4 4444 ^. 45.4 4ss. 424^44(1640)4 ^4€4. 

^4€ 4 €4 4-§-8r XI24 ^44(1640)* 44 #4 414^44(1630)444 
^4 ^44^4 4^s -§-444 4*844 ^4:31^4 444(1650) 

^4^4. 444U650)£: 4^44 <34-£ <>1 S4 4 £-#4 44 ^-Htb 
^44444 #<>1 ^445-^- 4^34 4^44 44^ ^44 <9444 €4. 
4^4 44 ^4^ 444 ^4tb 4^ 444 €4 #4^4 «£44fe 4°1 
4. 

<86> 4^4 4-g-^ c]^f5l]o] 4^^^r, £4^4 44 44* 4 
#44, -£4^-4 ^44^* ^4^-^-5. 41-4 9X3- , £-4^-4 4^ 

444 44^2-^1- ^4^-2-3. 44 44^ *r $14. 
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<8?> ##*r £4^^ -B-elM- #£f^ , o>^^(PMMA) ^^.^ 

<88> ^^tb ^•tfl^^r, HOECHolographic Optical Element DOECDi f fract ion 

Optical Element)^. ^M^. ^ &t).. n fe, te, 3^ 

<89> 51 17a ~5- 17ctt ^>-§-€ ^ s)^^x>^ #ff-# JEa]^ ?J 

AS^i , 5L 17a^ °<J ^.£-3. 3^*1 aHui 5] (binary) 

s]^^^>o] ji ; £ 17b^ #qs.<£°.5. £H ^ U^O-S^ Sj^^l^l 
^ tf-Bflol^i (brazing) ^ s\^t.}o]jl, SL 17c^ tf^^o.^. ^(multiple) 

SZL^ 3^3*>7 r A>-g-^ ^ ^cf. o]s. s^z^j-s- ^a] H0EM- DOES. *\M7} 
<90> 5L 18a - £ 18e^ ^&|7>^ ^^S^ ofl.f. 51^^ ^MuJ-. 
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11 

#7} SSj-S* M-SJ-fe -ilM Sj^l^lfc 5l^^7>; ^ 

^■71 3^3*HM ^-cfl^ ^"Cfl^# ^^'AS S> 

[^T 1 * 2] 

^iii^i 5£t°H, a?€*i*Hr, 

^ll^^V; $ 
3] 
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£S ^a}^ ^11S]^^^ #7] ^AVZ^S]- ^<3j^ 

4] 

H^3/$MM ^^Sl <H #7l *Q 13^3:43 #7] ZtS.s% 

Al7l^ jfl23^3*>* ^ ^-g-^ T^i#Eflo] Al^Efl. 

51 

3 1>4 7 4°S ti>A>Al 71 ^ isi ^34; ^ 

£S|-3.4MH 31343 <H ^7] ^M^*}^ ^ ^>^32f 2g-<&& Z^-iES 
^Af^ ^-71 *J|13?£3*>3 ^ <Q A} Z^S}- ^^t!" 2*5-3. ^A]7l^ 

6] 
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#7] c}i-i-H*H ^V^r^ S.S. ±_ 

^22]^^^>1- X**g- ^-^AS. <5Rr ^-g-^ t^^eflo] Al^Efl. 
7] 

8] 

9] 

10] 

afll^l SH^, ^7l 5)^^7>^ 

[•3^8- 11] 

afll*^l #7l ^-Cfl^^:, ila^ SE^r #11 312: H}^ 
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[^t 1 * 12] 

^SLS. ^7fl^ ^ 5&^r ^1-^ B}olLiEj (binary) 

J±3H^ (brazing) ^^H^HM" 41 M 2]^ 2l#^t ^=>&* ^tr 

(multiple) 3} €3*}^ ^^SLS. *}•-§- cli#eflo] X|^*i. 
13] 

^11%H1 &°H, 

i^vfl Ajif Ai^^ o.s. °H*1 ^l^^lTll 

^^(shutTer)* ci 5L^^r ^-£.5. ^ ^ v -g-^ t^#3lM A^eg. 
[^t^ 14] 

^13^1 , 

^r^rfe ^°J^r ^$SL3. *r*r ^"-g-^ ^#3H a]>^. 
[^^J- 15] 

*fil3^1 ^<H^, 

#71 A^B]^ Aj-7] £SfS. <Hi^ A>-g-5]<H isfl # 

A]^^ A^E^* 4^°^ 3fe ^-g"^ C]>l#5flol A^^. 

13^8- 16] 
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i7] 

18] 

*ll 5a°H, ^7l SL^S-^ 
19] 

^11*^1 fl<H>H, ^7l ^tfl^ A}-g-*> ^^ofl #^6\ ol^7}^^* 

20] 

*n 19*41 & oh, 

AJ-71 ^tfl^ ^71 SL^S^l ^ S-QZ) ^ ^ £*°] 7> 

21] 

tiH^l-^(binocular) ^2:2] z}--g-^ t^-t^H flo^, 
^7l <3>£ ^sq^ E4s; 
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#7] iE^^oflA^ ^-71 ^lls)^*}^ ^-^tV ^ofl tifl^l^Jl, #7l JEE^S. 

<^l^i 3}-^- ^^O-S *W ^7] ^1S]^^7H1^^ ^"71 5)^ 

^•71 ^]2S]^^^>S-^-b] 3^ ^!Jl» ^-tflsH *>-§-7}-£| 

*Kr ^fl^ SL^^r ^ 2}--g-t§ c]^^o] A]^|. 
22] 

23] 

^ -i-^t!: #7] ^fll^^HM^ #71 ^ 
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24] 

7)122^1 floH, *il23|*i3*Rr, 

#7] ^71 ^LS^^HH^ ^7] ^-4 ^-E 

25] 

^121^ 5fl<H*l, ^"71 ^l^^Rr, 

#7] 5L3\-S-W: 7}^<Lg, ^7) t\^$o) ^tfl^ofl $1*1 S|-:iL, #7] 

C]i!-E1H 2fl^5.W-Ei ^ ^ Z^ES ^"71 

26] 

*)125^°11 5a<H-H, #7l a^Sj^Z^Rr, 

<#7) E4Sf #7l ^U^^HM^ ^-7] ^ ti]-A> Z^-S. 
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I^T 1 * 27] 

#71 £4Sf -g-«fl #7l *l)l3£3*WM^ ^7l db^ «M> zJ-;£ 
Q 4£S y_U>Al a^z^-fr s^o^ ^ ^--g-^ 

[^T 1 * 28] 

*02HH sa<H^, ^7i ^)25i^^^ 

[^T 1 * 29] 

*02r#4] 5a*H^, -*7i ^i^ 

30] 

*l|2l1M Sl^W, ^7l 2)^ ^7>^ #71 £5*3.£|- ^O^-fr 
[^T 1 * 31] 

*fl211H $a°W, #71 t^ctf^ #71 S^S.^ ^^l^o.S. ^l-^-gr ^> 
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32] 

*fl21*J-ofl 91°]*], ^7} 2)^ 3*} ^ ^1 ^tfl^^r ^"71 <yafl<g 
33] 

*1121%M1 2)1^4^ 
34] 

^4 Sl^^l^ $\^o)7]i+ 3!^<3^§- ^■% <L3- 3"-g-^ 

35] 

*fl21^°fl 9X°]*\, ^"71 s^z^Rr 

^ ^7fl^ « 0 >^o.S ^JM ^4 £^ ^>^>fe aH^s] (binary) 

ti.e)lo}^ (brazing) 2}^ ^H^u}, ^IJ:^ 3^ ;£-§-§- t^-g- 3tb 
(multiple) s]^*]-^ ^£.3. *rir *h-§-^ ^^^Eflo] X\^. 
36] 

^121^1 S^i, 

Ssj-stfl ^d^^-^-S. *r#*H <M3 °H*1 ol^^Tl] sl-fe 

*)Bi( shutter) -I- S^-g: f^'AS ^ v -g-^ tq^eflo] A]^eg. 
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[33^8- 37] 

[^^J- 38] 

#7] A^fe #71 £4S 31-M- 4- ^1 ^V-g-Sl^ *fl# 

^bh^o.^ ^>cf^ ^Eioj^. ^ c^#ell°l Aj^Efl. 

39] 

^1121^1 SU^I, #71 Sj^^Rr 

«M ^^l T 1 ^^ #7l ^-f^l^i ^ Z^} l}2*^r 7>^1 

[^t 2 -^ 40] 

^121^1 ^-71 S^^Hr 

^1 ^^Sm- #71 5iSZ}-5. 5H^1 ^ ^5. t}€" 7fl^S^ «H*1^ 

41] 

^121^1 Si^H. #7. £4^^ 
^ ^-§-^ rl^efloj A^efl. 
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42] 

*D21^1| fl<H>H, #7) *H13£r &g-2\ fl*H &^*\ o}*?}^ 
43] 

44] 

wWii-t-eKbinocular) TSzQ t^#eflo] Al^ofl t 

#7} S.s%s.<$X\ ^o_S. 3143 °] %7] ^113} ^ 3 7HH<£) s&7] ±, 

^1 3-5.3. ^A>5)^ X\3L% #7} ^M^^HH^I #7] i 

3^-8: 3£^-§- ^8.2.3. 3-g-*§ tq^eflo] a]^. 



90-43 



1020010001350 m■^ 2001/10/24 
45] 

*D4*m 91°]*), #7i ausi^^Rr, 

#7l clil-efloi o]^*H 3*l*Kn. #7] t^^efloj afl^s^-E^ ^ 

3} Zj-HS. ^ ^ #7l £S|-S.tfl 

46] 

*ll45*J-ofl 5a«H^, #7l ^S^^Rr, 

#7l ^-sfl ^^<H -*7] *H13^3*H)>M^ # 7 1 ^ z^-s 

[^T 1 * 47] 

^145^1 #7l *i|23€3*Kr, 

#7l ^ ^Sj-S)^ #71 ^l^^^HM^ # 7 j ^ JjLjz). ^ 

^ ^Jtb ^S.S. ^A>£)^ AlJl* #7l *I|13^3*MH3 #71 ^ 

eflol a1>i^. 
48] 

*fi44%ofl &<H>H, #71 *l|ia?$3*Rr, 
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<0JL# ^ tiVA> tfl wJ-^AS. ti>A> 

49] 

^48^1 5a°H, #7l ^22)^^7>>^ ( 

#7i 3E.^-s» ^-«fl °1 #7l ^lis^^HM^ #7i dL^j tiVA> 
sq. -g^tb ^£5. ^^>s)^ #7l ^lis^^HH^ #7l ^ ^^s. 

5)1 o] 

[^^g- 50] 

^48^1 &<>H, #71 *H23?33*Hir, 

#7l ^-*fl ^S1«H #7l *i)l3j3| 3 *HH^l ^7l Q^S. 

Q ^<H?b Zj\5=3. Sl^TT #7l ^115)^^7H1^^ #7l ^ 

^ ^tb ^MH7l^ S)^^7>oj o. ^ aV_g_fg xq^s. 

511 Ol *1^. 

51] 

^44^1 &°H, #71 ^S^^Kr 

#71 5.^3.9] ^--f <£ ^4) tb 7H^ $1*1 ^-^-2.5- *Hr 3-g-*§ 

cl^sflol Al^eg. 
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52] 

^i^Sl)ol A^. 

53] 

[^^J- 54] 
55] 

^44^1 Sl^H, Aj-7] s)^ ^t>> ^ #71 ^-Cfl^^- #7l S^l-SSl- 

56] 

*fl44^1 ^<H^i, ^"71 sJ^^Rr 

Sl^^7>o}o. ^ 3>-g-^ cl^l-eilol A]i^. 

57] 

^144^1 &<>H, #71 ^-tfl^^-, *SZL^ fe^lTi^, ^ te^7li4, 
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58] 

*ll44*J-°fl 91°]*], #7] S^z^fe, ^<L$. ^7flS] ^clsL 41Jl« ^f- 
4 JE^r *Mr*r*r «H Me) (binary) 3^3*H^i-h #q 2.<$JL5. sM tr H o v 
^=0.3. ^IJl* ^4 *M>*}^ tL6)l°l^ (brazing) s)^ ^^>°1^M-, ^IJL 

s)^ ^#^- ^ ^EH-(multiple) s]^*}- 0 ^ ^-g- 

59] 

^1144^1 9X^, 

Ssj-S.^ #^3-2-5. ^313 ^l^l^l ^<>1 ^l^^lTfl <5>fe 

*|Ei( shutter)-!- c 1 5£W^- ^-5. ^-g-^ ^#31 o] X|^e«. 
[^^J- 60] 

*1l59^oll 5^*1 , 

ej^^-S. *}#*Rr ^Ei^-g; ^$2.3. *>fe z)-g-^ t^#elH a]^. 
61] 

^159^1 SH^i, 

#71 A^El^ #71 S.2)-S. -f <^ ^Hl *r-§-£H ^ «o>^ ^* 

^d^^^S. ^>^>fe ^Ei°J# ^-^^-S. 3|-g-$ Cl^«5llol A]^^. 

62] 

^44^1 5a°H, #71 S^Z^Kr 



90-47 



1020010001350 #^ 2001/10/24 

[^t 1 * 63] 

[^H" 64] 

IQtt 65] 

^44^1 5*^1 , ^71 *tfl3* A>-g-A> -g-^o^ <fl* H ol^7>^^- 
66] 

^165^1 9X°)*\, 

67] 

^7) <^Aj- A]Jr 7 > ^S^TT £S|-S.; 
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zj\£3. £45- ifl^Ml 4- ^ ^ tflSfl ^]1^^^7>; 

#7l JE^S^H #7l ^llSl^^7>^- ^ofl 3*l*>al, #7] 

°1H <H *f|lSi|^3*HM3 #7l 3^ ^£.^ ^^tb ^£5. $ 

Strife ^112^^^7>; 

^"fe ^"tH^^- 5.^-^ S-^^-S. SRr 3V-g-^ t^^efloj A]^. 

68] 

A^^- ^^>€ ^-4 ^£5. ^-71 SsfStfl AA 

^^]7}^ ^M-^g sJ^T^-g- s.^io. s c|^M 0 l Aj^^. 

69] 

*0683N -8-71 ^25)^^7>^, 

#7] H^s* ^f-sfl <*\ ^7} *i|i3l^3*HM3 ^-71 ±^ ^ as. 

Q A^S- aVAfAl 71^ HUH§ s)^^7pj o. ^ 
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70] 

#7l ssj-si- ^ °1 -#7] ^llsl^^HH^I ^ ^-4 Z)-IE 

71] 

z]<^£. ^a}^ ^ «va> zj-^s. ^-71 £4stfl 

72] 

^171^1 *\}25\imx}±;, 

^S.^: ^*fl 31^3 <H ^"71 ^1]1SI^^7HA-1CL) ^y] ti>A> 

[^Jt 1 * 73] 

*H7hm sa<H>H, ^-7i ^aj^^Hr, 
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^ z). £S -¥-^1 71^ S)^^7>o]^- ^ ^--g-^ 

5flol Alii 

74] 

[^^J- 75] 

<331<3#* ^*}7l ^*fl, -S-71 3|- 4- t^l-elH 3^5.-^ cl^#5ilc] 
[^t 1 * 76] 

#7] £3X^5.^ <£ *H 2^ fl^l^-g" 2}-g-^ 

[^t 1 * 77] 
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[^T 1 * 78] 

79] 

*ll67*J-ofl &o^, >y-7l 3^ ^"71 JE.sl-S.sq- ^l^JLS. ^#^^1: 

[^^J- 80] 

^167^1 Si^H, ^"71 ^-Cfl^^r ^71 M^S. ^>«<H^^ 

[^t 1 * 81] 

*ll67lM ^7l 3^ 55 Aj- 7 ] ^tfl^ #7] £S}-S<2}- 

[^t 1 * 82] 
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[3^* 83] 

84] 

*H67*J-°fl ^-71 ^SLS. ^7i\B\ v^SLS. ^IJll- 

jjj. s ^ ^>a>^ w>olu| (binary) s^^M^M-, #M E.<#°.g. S]<H 
fAS^ ^--4 «>a>^ ti.5flo]^ (brazing) s)^ ^ 

3 J:#* ^tr ^^#( mu ltiple) 3^3*}-^* S r *r z]-g. 

85] 

^1167^1 5*^1, 

5.$-^ Alif ^d^^^-S. * r i&SH ^-tgo] ol^^Tfl 

(shutter)* i^^- ^^^.S. *Rr 3"-g-^ v]^^)o) X\^. 
86] 

*1]85^°11 SX^*], 

#7} *\^$r #7} 5L3±$. ^ -f^afl -M^^M ^ -f^ %^ # 

i^mSLg. z}&*}±r ^^°J^r ^HJJLS Brfe 3-§-^ Aj^. 
87] 
^185*^1 
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^J^^^S *>#*Rr ^Ei^^r ^^SLS. Z}^ a)--g-^ tq^l-sflo] 
88] 

^167^H1 5^^, ^-71 s\^7.}^ 
89] 

^167^1 9X°1*), ^7) 3£3*Hr 

<8#o] ^3 51^- ^>7l 5Ls}-5L t& 7fl^SAi tifl^l^ 

90] 
91] 

*fl67*<H 5a<^, #71 5}-tfl3£r ^*H1 sH^H °1^7Hf*[- 

[^^J- 92] 

*)191%M1 Si^H, 
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93] 

^-71 ^lS7]- ^2}- S.^S.; 

vfl^ ^H- -f * ^ tflSfl S^l^lfe ^113^3*1-; 

<>IH ^lS^Z^HH^ ^"71 5]^ -g^^ 

^ ittf ^HJJlii. *>tt ^--g-^ ^#eJM ^1^^. 

94] 

*fl93*J-°fl 5>H^, ^"71 ^M^^Rr, 
^ ^a}^ ^ ^£5. -#7] isfSifl w o v ^-°-S 
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95] 

4 4£S ^4*1 71^ 5]^^7|-<a^ H^lO S ^ ^-g-T§ 

1$^- 96] 

*H94*<H &<>H, -*7l *H23);g3*Kr, 

^"71 ^-*fl -8-71 ^fll^^HM*! ^. 7 ] ^ ^-4 

^ &<&$r <^A>S]^- Ajxf ^7l afllS^^HH^l ^7l ^ ^^>^£ 

4 &<U® A5L3. ti}A>Al ? l^ ti_U>^ S^^-g- ^lo S ^ a}--g-*§ i^if 

[^^P-^- 97] 

*H93%M1 SH^i, #71 ^fll^^Hr, 

98] 

^i97^i 5a<H*i, >a-7i 
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4 2*5.3. ^a>s)^ ^lSj^^HH^ ^7) ±^ WWs. 

13 t 1 * 99] 

[^Jt 1 * 100] 
[^t 1 * 101] 

•a^^-** ^«*>7l fl«fl, ^"71 3* 4" ^^^M Sfl^S^-Ei I^il-eflol 

^^Ji7} 7Hji rq^^oi^^. ^ ^ 
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102] 

*\m*M sa<H^. #?i ^im^^^-fe- 

103] 

*H93W &<>H, #?1 *(| 23^3*1^ 

[^D" 104] 

$X°\*\, #71 ^tfl^ 

105] 

^193^-<H1 5^*1, #71 Sj^ ^7>^ #7l S^ssq- %SL3. 
106] 

*H93*J-41 SZ^i, #7l ^-tfl^^ #7l 5L4^-4 «J*fl*8°-3. ^>«<H^^r ^ 
^il ^ cl^l-ellol Ai^^. 
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107] 

108] 
109] 

^1193^1 ^"71 ^-tfl^, tS.JZ'g ^l^olTlM-, feolTlM-, 

[3^1r 110] 

^193^1 #71 S^^Rr 

^p-^jos. ^7fl^ ^ £fe w>a>^ HHuis] (binary) 

JiBlM^ 1 (brazing) 3^ ^aI-o^l)-, ^lifil s)^ JL#* 3tr ^3 

^(multiple) sl^^r^-i: *h8-3 t^l-3H ^1^. 

HI] 

*fl93*<Hl 5tM ^, 

£^S.tfl ^d^^^-S ^K^M <^13 olnlxl ^o] o]^|^7fl s}^ 

^B](shutter)» "cl 5L^-§- 4^1 o_s. *Hr z]--g-^ ^^#eflo] a]^. 
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[^t 1 * 112] 

^lll^ofl SX^*], 

^^SLS. ^Z]<$-£ ^^-5- *fe ^-g-^ ^^eflo} a]a^, 

113] 

*H 111^1) &<H*1, 

^Hfl^c.^ ^>^m ^ 0 J-8: §>fe ^-g-^ c^#3M Aj^eg. 

114] 

^193^1 9X^^\, #7] S)*m*}±r 

<M <3#°1 >a-7l aHMH >HS 4€- 3*1- #3 7^] 

[^T 1 ^- 115] 

116] 

^193*^1 $1°]*], ^7} JE^^r 
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117] 

XI 93^41 SI*]*), #7} 3"tfl3<& a}^*} ig^o] o]%-7}^ 

118] 

XI 117^ fl^W. 

#7) ^-rfl^sq- -y-71 SL<&3i\ o)2§. ^ ^^-ol 7 > 

^>7)1 *Rr aj-g-$ ^^#eflo] A]^. 

1191 

2-iil-eKmonocular) sj-g-^ t^#elH Al^ofl , 

^"71 Cq^Sflol Hfl^S-^^l ^ ^A>Z|-£ S ^A>E]^ A]s» ^ 3^ 

£45- ^3 4- tb ^ tfl*fl 5|^A]-7l^ XI 1333*1" 5 

^-71 £.3-S/iHM X|l333*>^ ^^tt ^1 ^l^-Z, #7] 

<%*\ <X -#7} X|l333*HM3 #7) ^ 33 ^-£.4 <a 

*>3fe <0jL# Aj-7l X|l333*HH3 ^ ^A>Z]-HSi). ^^tt ^.£3. 2) 

3*l?l*r X1233^7>; ^ 

Aj-7l X1233^7>5.^-E^ 33^ Aljr-g. ^-cfl^H ^>-§-^>3 JiL<X*lX] 
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l%7-*8r 120] 

^£5. 4JJL« ^ ^-4 z|£S. ^"71 iEsj-S-tfl ^ -f ^ *r y o V ^ 

[^t 2 ^ 121) 

*i|i203MI 5fl<>H, -8-71 ^12S1€^^, 

-^-71 ^-71 ^u^^hh^ ^ ¥4 zj-s. 

3)1 0] Al^^. 

122] 

^1120%H1 2M*1, ^-71 ^12S)^^^>^, 

#7l £SfSt ^-sfl Ol #7l ^ll2l^^7,HlA-l^ Aj- 7 ) ^ JjLjlf Z^JE 

<2f ^^^V -A] Si- *)M ^^HH^l Aj-7l ^ ^V^S 

sq. ^<^v zi-HS. M-a] 71^ ^M-^ 5)^^7><y# ^io £ ^ gj-^.^ cii f 

5)1 Ol . 

123] 

^)1119%H1 $a<^i ( ^-71 ^lls^^Hr, 
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^A>^ Aljr-i- ^ tiVA> Z^S.S ^-71 3E3^3.vfl 4 1 4 -T- tb ^ W o V ^= 

124] 

*fll233H Si^H, ^71 ^12^ ^^7>^, 
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170] 

^168^1 91°)*1, #71 ^251^^^, 

90-74 



1020010001350 2001/10/24 

«. 

[^T 1 * 171] 

^165^1 Si<=H^i , ^-71 3)^ ^Kr ^-71 HaJ-S^l- •a^^o.S ^1-^^^- 
IQtt 172] 

173] 

X1165%H1 floH, ^7) Sill ^7} $ >S-7l ^-Cfl^^r ^"71 SSj-S.^ <g*fl3 
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